Metabolic activation of carcinogenic ethylbenzene leads to oxidative DNA damage.
Ethylbenzene is carcinogenic to rats and mice, while it has no mutagenic activity. We have investigated whether ethylbenzene undergoes metabolic activation, leading to DNA damage. Ethylbenzene was metabolized to 1-phenylethanol, acetophenone, 2-ethylphenol and 4-ethylphenol by rat liver microsomes. Furthermore, 2-ethylphenol and 4-ethylphenol were metabolically transformed to ring-dihydroxylated metabolites such as ethylhydroquinone and 4-ethylcatechol, respectively. Experiment with 32P-labeled DNA fragment revealed that both ethylhydroquinone and 4-ethylcatechol caused DNA damage in the presence of Cu(II). These dihydroxylated compounds also induced the formation of 8-oxo-7,8-dihydro-2'-deoxyguanosine in calf thymus DNA in the presence of Cu(II). Catalase, methional and Cu(I)-specific chelator, bathocuproine, significantly (P<0.05) inhibited oxidative DNA damage, whereas free hydroxyl radical scavenger and superoxide dismutase did not. These results suggest that Cu(I) and H2O2 produced via oxidation of ethylhydroquinone and 4-ethylcatechol are involved in oxidative DNA damage. Addition of an endogenous reductant NADH dramatically enhanced 4-ethylcatechol-induced oxidative DNA damage, whereas ethylhydroquinone-induced DNA damage was slightly enhanced. Enhancing effect of NADH on oxidative DNA damage by 4-ethylcatechol may be explained by assuming that reactive species are generated from the redox cycle. In conclusion, these active dihydroxylated metabolites would be involved in the mechanism of carcinogenesis by ethylbenzene.